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Background
Most parts of the South Saskatchewan River Basin (SSRB) now are fully allocated.  The Government of Alberta therefore took the unprecedented move to close most of the Basin with the effect that no new licenses are likely to be issued. The people and industries within the Basin are therefore in a situation where they have to make do with what they have. To meet growing demand from predicted increases in economic activity, population growth, and environmental needs, innovative mechanisms are needed to facilitate a reallocation of existing water resources from current to new users. Failing to achieve this objective in a manner that reflects shared social and environmental values and is acceptable to existing water users and the wider community will have significant economic, social and environmental consequences for future generations of Albertans.  As the recent Alberta Water Council report emphasizes we need to ‘continue to create or enhance our management tools’ (e.g., technical, regulatory, and social and economic marketing tools).

Currently, irrigation accounts for 71% of water consumption in the SSRB; consequently, this sector will be critical to the above objectives. Some irrigation districts already have found innovative ways to provide water for new users such as processing plants and a major new development at Balzac (in the Rocky View Municipality near Calgary). In the Balzac case a developer sought water for a new major shopping centre and race course project.  A deal was finally made with the Western Irrigation District (WID) according to which the municipality of Rocky View agreed to pay WID $15 million to convert a leaky canal into an efficient pipeline in exchange for 2,000 acre feet of water. The conversion actually results in a saving of more than 2,000 acre feet of water so the WID ended up with a net gain. However, the deal generated considerable opposition from many parties - urban users, environmental interest groups as well as some farmers within the WID - illustrating the need for better social and economic marketing tools to promote an understanding of the reasons for and potential benefits of their use.

Project Overview

This project will investigate how irrigation districts in Southern Alberta can assist in the process of achieving the goals of the Water for Life strategy by improving water use efficiency and productivity both on-farm and within the supply and conveyance systems in order to provide water savings that then could be used to supply emerging needs from other sectors of the community. This project will be innovative both in the Canadian and international context in that it explores opportunities in the interface between irrigation districts and other economic sectors and between irrigation districts and their irrigators. The project will develop the technical and institutional means to do that and identify the drivers of and barriers to the successful implementation of such means within key sectors of the community.  The Balzac case clearly illustrates that we not only need to create innovative ways of reallocating water from existing to new users, it also emphasizes the need for innovative processes and tools to market such transfers within all sectors of the community in such a way that all parties can accept them as win-win or, as a minimum, acceptable  solutions. 

This project aims to develop economic and social marketing tools that effectively communicate the advantages of adopting management practices and water saving innovations as well as the benefits of proposed reallocations of water. This will require the active participation of social and natural scientists, agricultural scientists, extension professionals, and policy analysts as well as the sharing of existing knowledge and data across institutions. This proposal therefore involves interdisciplinary collaboration and a multidisciplinary research team that includes members drawn from various university departments (economics, management, health sciences and sociology through the research associate) and from provincial and federal departments and research institutions such as Alberta Environment, Alberta Agriculture and Rural Development, Agriculture and Agri-Food Canada . This will ensure that existing knowledge, data bases, and models are incorporated and resources are not wasted by duplication. The active participation of key community and government stakeholders will be pivotal in achieving the objectives of the project.  To facilitate this, the project will work closely with:

1 A Research Advisory Committee.  This committee will consist of representatives from key organizations involved in water management in Alberta and on the Bow River in particular: Ron McMullin from the Alberta Irrigation Projects Association, Jim Webber from the Western Irrigation District, Richard Phillips from the Bow River Irrigation District, Bill Berzins from the Bow River Basin Council, Gillian Kerr from Alberta Environment, Bob Prather and Roger Hohm from Alberta Agriculture and Rural Development, and possibly one or two additional members. This Committee will advise the project leaders and their team throughout the project.  In the start-up phase their input will be essential in getting the project on the right track as effectively as possible and throughout the project the committee will be pivotal in the transmission from draft reports to final publicly available reports (see section on milestones). The Research Advisory Committee members are not expected to be actively involved in the research project itself and will not have any capacity to override scientific findings.  Their role will be limited to to advising the research team in the implementation of the project and in the assessment of the policy implications of the main findings.
2 Expert Panels.  We will establish a number of expert panels that consist of irrigators and other water users and stakeholders such as environmental non-governmental organizations and research scientists that are relevant to different parts of the project. These panels will have two main functions: i) to provide expert data and opinion in initial stages of the various parts of the project; and ii) to critically discuss the results and draft reports as they are produced (see section on milestones).

Ultimately this project will achieve two objectives emphasized by the Alberta Water Council: “create, enhance and use innovative tools and management practices” and “expand public awareness programs and build shared commitment”.  A flow chart (Appendix 1) shows how this will be done. The column on the left side of the flow chart shows what has to be achieved to facilitate a reallocation of water from rural to urban/environmental uses by voluntary means to achieve the objectives of the Water for Life strategy (reading from the bottom up). The middle column shows the instruments to be developed that would facilitate that chain of events while the right column shows the necessary research to develop these tools. For each instrument and research process the number in the brackets indicates which part of the project achieves that outcome.

The project will use the supply and distribution system of the Western Irrigation District (WID) as a case study for part 1 but also will validate results with data from other irrigation districts within the South Saskatchewan River Basin (SSRB).  The WID is ideal for this case study approach for two main reasons. First, it is the district that is most exposed to urban and industrial pressures. Urban development has encroached on the district, resulting in conflicts between the uses of irrigation infrastructure for urban and irrigation purposes. This has been illustrated clearly by conflicts over the management of Chestermere Lake as well as by the use of district infrastructure for the management of storm water runoff from urban development. These conflicts have resulted in a number of court cases between the City of Calgary and the WID as well as between the WID and residents around Chestermere Lake.  Second, it is the district that is least progressed in the rehabilitation process. The WID has almost 74% of their conveyance infrastructure in un-rehabilitated canals compared to an average of 33% for all the districts. It also has twice as much of their area in surface irrigation with 26.3% of the land under that type of irrigation as compared to the average for all districts of 13.8%. This district therefore presents the greatest opportunity for potential gains from investments in improved water use efficiency and from transfers of water from agriculture to urban uses.  This was shown clearly in 2007 when the Municipal District of Rocky View and WID entered into the most publicized and controversial water rights trade in the province.  In September, 2007, Alberta Environment approved the deal where the Municipal District of Rocky View agreed to pay WID $15 million to convert a leaky canal into an efficient pipeline in exchange for 2,000 acre feet of water. At $7,500 an acre-foot this sets a new record price for water rights in Alberta. The Calgary Herald reported that WID will not soon entertain another water rights trade because that deal created a lot of concern among its 400 farmers – the sale of water was considered to be too final.  In December, 2007 Westridge Utilities opposed the deal and appealed the decision to the Environmental Appeals Board.  The Municipal District of Rocky View put plans for a pipeline and treatment facility on hold until the appeal was resolved.  The board has since ruled against the appeal. Given the level of conflict and uncertainty among both irrigators and urban users it is clear that more knowledge is needed about how to facilitate such transfers and how to inform the public about the mutual benefits from them.
Work Plan

The project will be carried out in seven parts as set out below.  Each part is described under the sub-headings: background, objectives, hypotheses, rationale, data and methods, detailed research tasks, and required human and operational resources.  Each task has a dedicated research leader with assistance from others on the research team.  In addition, we plan to hire four research associates with expertise in the areas of sociology, agricultural economics, and resource management.  A number of graduate students will be assigned to various parts of the project, as outlined in the following work plan.  For an overview of human resources see the chart ”allocation of human resources” and for an overview of the operational resources see the “budget” section.
Part 1: Water management and conveyance processes 
Background:

In most water supply systems, significant water savings can be achieved by changing the way the supply systems are managed, including parts of the systems that supply water to the off-take where irrigation districts extract their water allocation (that is, upstream dams and in-stream weirs) and the supply systems in which water is stored and conveyed after irrigation districts have extracted it from the main supply system.  This can be achieved in two ways: by reducing transmission and storage losses and by enabling irrigators to manage on-farm use more efficiently.

Objectives:  to identify areas where operational improvements could be made that would result in improved water use efficiency and estimate expected improvements in: 
i)  water conservation, potentially making water available for transfer to new users;  and

ii) reduction in ecological footprint of the district.

Hypotheses:
The following hypothesis will be tested in this part:
1.1 Changing operational rules of the head works and main water supply systems can achieve substantial water savings that could provide water to be reallocated to new users.
1.2 Changing water management within the irrigation districts’ supply and storage systems can achieve substantial water savings as sources for water to be reallocated to new users.
1.3 Changing water management within the irrigation districts supply and storage systems can improve individual irrigators’ water use efficiency, providing water that can be reallocated to new users.
Rationale:
In Alberta, water diverted from five major rivers and several smaller streams is stored in both on-stream and off-stream reservoirs; it is then conveyed to cultivated land and pastures through more than 7,500 kilometers of canals and pipes.  Efficiency of the “head works” - works to divert water from the source to the irrigation districts - relates to how big a proportion of the water put into the delivery channel or pipeline gets to the other end.  Evaporation and canal seepage reduce efficiency.  Other measures of efficiency also include energy and labour requirements and the environmental impact (Irrigation Efficiency Concepts, 2007).  Alberta’s head works are very extensive and are intended for multi-purpose use (AIPA, 2002), making management a challenge.  Storage facility efficiency also needs to be considered; this involves minimizing evaporation losses, by modifications that raise water levels, and/or reducing the surface area (National Rivers Consortium, 2003).  Management of these systems involves allocation, scheduling, and distribution (International Water Management Institute, 1999), and can have a significant impact on total system efficiency and capacity.  

The issue of land and water management can not be separated. Both land and water management decisions have an impact on the health of the province’s aquatic ecosystems.  Achieving healthy aquatic ecosystems is one of the main goals of the WFLS.  However, the Alberta Water Council has stressed that this is the goal which has made the least progress and is therefore not expected to be completed on schedule (AWC, 2008).  While there is much emphasis on improved efficiency and productivity, the impacts on our ecosystems of achieving these objectives are less understood.  Will more efficient and productive irrigation methods and farming and cropping practices result in increased runoff and leaching of farm chemicals and reduced return-flow to the water sources?  Alberta water users have the consumptive right to all the water they extract.  If increased water use efficiency results in increased area under irrigation, more intensive irrigation or more water consuming crops or varieties, then less return flow will be available for the environment and downstream users. As the AWC (2008) states, “it has to be remembered that one water user’s waste is another’s supply”.

This part of the project focuses on these issues.  It will first establish the current level of return flow, runoff and leaching and their impacts on ground and surface water quality and their links to cropping practices, varietal selection and improvements as well as irrigation technology, management practices and soil conditions. This assessment will include identifying how such impacts vary using different technologies, management practices (soil, water, and crop) as well as the potential for new practices, crop varietal selection, and new technologies.  This knowledge will inform the assessment in part 5 at the farm and district levels as well as the model building undertaken in parts 1 and 5.

Data and Methods:

Engineering and water demand management models that have been developed recently by Alberta Agriculture and Rural Development will be modified and updated to permit an analysis of where operational improvements in water use efficiency could be made, including selected changes in operational procedures, changes in cropping and farm management practices under variable soil conditions as set out in the second part of this project.  Data generated in part three will be used to answer the questions raised in this part of the project. Model revisions and data assembly will be done in close collaboration with Alberta Agriculture and Rural Development staff. The project team has been given assurance of full access to these resources. There are two existing models: the Alberta Irrigation Management Model and the Irrigation Demand Model (IDM2).  The IDM2 model is the main model and is made up of a suite of tools that are used to determine irrigation demands, identify shortages and determine best water delivery scenarios.  The model is best used to evaluate “what if” scenarios on climate change, system changes (on-farm and district conveyance) and cropping alternatives. IDM2’s tools include the:

· Irrigation Requirements Module (IRM), which performs the functions of determining the daily water delivery requirement to each irrigated field based on crop type and irrigation system used.

· Network Management Module (NMM) replicates the operations of the irrigation district conveyance and storage network and attempts to satisfy the water demands identified in IRM.
· District Data Information Tool (DDIT) is a data importing and compiling tool that gathers cropping and irrigation system information for each irrigated field to be used for statistical analysis and inputs for IDM.

· Scenario Builder allows IDM users to manipulate DDIT and climate information to develop “what if” scenarios.

· Farm Financial Impact and Risk Model (FFIRM) helps answer questions based on IDM output on water deficits and the impact of deficits at the producer level.  This model estimates net farm income and viability under various water supply and farm enterprise scenarios.

Alberta Agriculture and Rural Development also has maintained databases that contain important information about water and land use practices over an extensive period of time. These data bases will allow us to simulate the impact of various scenarios and will also be useful for parts 4 and 5.

Analysis of the head works and upstream supply system will be based on the water resources management model used by Alberta Environment, Oasis, the daily river flow model that was originally developed by HydroLogics Inc. for the Delaware River Basin Commission, and recently has been modified for the South Saskatchewan River Basin, as well as other models identified in the literature.
Tasks:

1.1 Review current operational rules of the WID distribution system based on current available materials as well as interviews with WID managers.
1.2 Identify potential changes to these procedures that would improve overall system efficiency based on an analysis of 1.1 followed by separate meetings with expert panels of irrigators and systems managers and the Research Advisory Committee to determine their ideas about how systems can be improved. 
1.3 Review current operational rules for the head works and supply systems based on existing literature and reports as well as interviews with head works managers. This will also include a review of the water resources management model used by Alberta Environment to manage the main supply system.
1.4 Identify potential changes to system operation rules based on 1.3. 
1.5 Run the changes identified in 1.2 and 1.4 through the revised Irrigation Demand Model to quantify efficiency savings.  A review will first be conducted of the IDM model and its module to identify the modifications that might be necessary to achieve the objectives of this project.
1.6 Write draft report outlining the most likely operational changes, describe these changes in technical terms and discuss with Expert Panel and Research Advisory Committee.
1.7 Based on 1.1-1.6, conduct in-depth stakeholder interviews to discuss potential rural/urban tradeoffs.
1.8 Write draft report discussing proposed rural to urban tradeoffs and discuss with Expert Panel and Research Advisory Committee.
1.9 Write final report for part 1 to provide input to parts 5 and 6.
Part 2: Economic and regulatory instruments 
Background:

The economic benefits derived from land and water use, as well as the impacts of such use on aquatic ecosystems, is determined by the way that humans interact with land and water resources.  Human behaviour needs to be changed in order to achieve more efficient and productive outcomes, as well as healthy aquatic ecosystems. It has to be understood that current water use and land management practices were introduced largely in response to past policies and to the regulatory and economic instruments introduced to achieve the objectives of those policies. Changes in these practices, therefore, have to be generated by new regulatory and economic instruments designed to achieve the goals of changing policies, reflecting changing community values; in this instance, as set out in the Water for Life strategy.
Objective:

Identify and evaluate regulatory and economic instruments that potentially can be used within the SSRB to encourage more efficient and productive on-farm water use. 
Hypotheses:

While this part does not facilitate the testing of any formal hypothesis, it is anticipated that the literature review and interviews conducted under this part will suggest that 
2.1 the introduction of a defined set of economic instruments holds the potential for achieving significant water savings.
2.2 more efficient water policies and regulatory instruments are likely to hold significant potential as instruments to generate water savings.

These hypotheses will then be tested in parts 4 and 5 based on the findings of part 3. In part 7 social marketing tools will be developed to most successfully implement such economic and regulatory instruments influenced by the outcome of parts 3 and 6.

Rationale:

Water markets and water pricing have been the most recommended economic instruments to increase water use efficiency and manage water demand.  The literature however is rich in controversial effects of both water markets and water prices on water demand.  Caswell and Zilberman (1985) and Caswell et al. (1990) showed positive effects of increasing water price on the adoption of water conservation technology whereas Verela-Ortega, et al. (1998) showed that such effects are related to the potential of diversification, water allocation and risk of water delivery.  Others stipulate that an increase in water price may induce positive responses only in the range of prices where the demand is elastic (De Fraiture and Perry, 2002) and that such price ranges often will be outside what is politically feasible (Perry, 2001).  Schoengold et al. (2005) found that water demand is more elastic than previously thought if considering the impact of higher marginal water prices on both the choice of crop or fallowing and on the choice of irrigation technology.  However, these analyses have all been based on the economic signals sent by the pricing mechanism alone.  We have not found studies analyzing the likely combined impacts of pricing and water markets.  When farmers have to consider both the increased cost of using the water as well as the foregone income from selling it, different outcomes might result. In the context of Alberta recent research suggests that the irrigation sector does not look favourable on the use of economic instruments (Bjornlund et al., 2007). 

In Alberta, water license holders can transfer water allocations on a temporary basis and water rights on a permanent basis.  The temporary trade of water allocations provides flexibility to manage water in times of short-term water supply constraints, while the permanent trade of water rights facilitates long-term adjustment in anticipation of future water constraints.  The temporary sale of water allocations generally has been far more acceptable and more widely practiced in the world than has been the sale of water rights (Bjornlund, 2006).  Markets for water rights are limited to jurisdictions like California, Australia, Chile and South Africa (Bjornlund and McKay, 2002) because of the cost of the bureaucratic structures required to manage them, water rights systems that were developed in some countries a century or more ago when water markets were not anticipated (Kanazawa, 2003), high social costs experienced by some communities from which water rights have been sold (Colby et al., 1993) and transaction costs that can be so onerous that they exceed the potential gains from trade (Thobani, 1998).  In Alberta, both the temporary trade of water allocations and the permanent trade of water rights have been limited.  However, increasing water supply constraints are expected to advance the importance of markets for water in the future.   Existing institutions have been developed during a water surplus era (McCAnn and Easter, 2004).  In addition, markets take time to reach their full potential, they are complex and unique, and evolve with the particular legal, social and political environment of the state.  In Alberta water markets are in the very early stage of development, therefore, work needs to be done to ensure they operate effectively and efficiently in order to achieve their desired outcome.
Improved management practices increasingly have been viewed as having potential to reduce irrigation demand for water and increase the quality of water draining from irrigated regions to sensitive receiving environments (McCrea & Rivers, 2003). Best management practices have been defined as “practical, affordable approach(es) to conserve a farmer’s soil and water resources without sacrificing productivity” (Ontario Agriculture and Rural Affairs, 2007, p.1).  The primary objective is to “apply the right amount of water at the right time while maintaining the higher yields attributable to irrigation” (Virginia Cooperative Extension, 2000, p.3).  Best management practices include, for example, monitoring soil moisture conditions, paying closer attention to the water needs of the crop, and scheduling irrigation to take place at times with minimum evaporation.  Since these decisions are made by individual irrigators, outcomes will vary according to a range of site and irrigator specific factors (Skewes and Meissner, 1998).  

There is limited literature on the adoption and extent of use of irrigation best management practices. A study of Colorado irrigators in 1997 found that not many producers had incorporated irrigation best management practices in their operations (Bauder et al. 1997). A later survey in 2000-2001 had similar findings (Bauder and Waskom, 2004). In Western Australia where, unlike other areas of Australia, the cost of water is relatively insignificant in terms of total farm costs, adoption of improved water efficiency practices has not been widespread (McCrea & Rivers, 2003). Therefore, although data are limited, there seem to be opportunities for greater adoption of best management practices, some of which require minimal financial outlays but rely more heavily on education and extension services.
Data and Methods:

Based on the literature and discussions with stakeholder panels, this part of the project will identify regulatory and economic instruments including pricing of water, taxes on water use, subsidies for use of new water-saving technologies, tradable property rights, Beneficial Management Practices (BMP) and others, which potentially can be used within the SSRB to encourage more efficient and productive on-farm water use. 
Tasks:

2.1 
Based on the international literature, identify and discuss regulatory and economic instruments including pricing of water, taxes on water use, subsidies for use of new water-saving technologies, water trading, beneficial management practices (BMP) and others, which potentially could be used within the context of the SSRB to encourage more efficient and productive on-farm water use. 
2.2
Based on the international literature as well as in-depth interviews with irrigators and district managers, identify and evaluate barriers to and drivers of the adoption of improved technology, crop husbandry and management practices identified in parts 1 and 2. This part will also benefit from and provide input to the survey conducted under part 4.
2.3
Write a draft report describing these instruments and their potential benefits as well as potential negative environmental, social and economic impacts as well as factors that might function as barriers to or drivers of achieving these benefits.
2.4
Discuss these opportunities with Expert Panels and the Research Advisory Committee and write final report.
Part 3:  Values, attitudes, and goals of irrigators

Background:

Successfully achieving policy goals from the introduction of regulatory and economic instruments depends on the management decisions that irrigators make in response.  It is often assumed that irrigators act in an economically rational way when making decisions about their farming operations.  However, evaluating only the financial consequences of decisions in a short-term, deterministic framework does not capture the full range of influences on irrigators’ decisions.  To better design regulatory and economic instruments, a better understanding is needed of the values, attitudes and long-term goals of irrigators.

Objective:

Identify the values and attitudes that influence water users’ decisions when responding to new policy instruments. To inform 1) the social, economic and environmental impact assessments as well as 2) the design of social marketing materials and 3) processes to most effectively facilitate the adoption of improved technological innovation and management practices.

Hypotheses:

The following hypothesis will be tested:

3.1
Farmers’ decisions can be predicted by the combination of the values that they hold with respect to profit, family, community, lifestyle, land and water.

3.2
Farmers make decisions to maximize their total utility from farming, considering the above values, and not solely to maximize the financial benefits.

Rationale:

When orthodox economic theory is applied to farmers it often : i) assumes that profit maximization is the only factor influencing their decisions; ii) ignores the diversity of farmers and their situations; iii) ignores the complexity of human behavior; iv) ignores non-economic external influences on farmers’ behavior; v) ignores the influence of other individuals on farmers; vi) assumes single-criterion influences; and vii) uses a mechanized and idealized view of the world that ignores the complex interrelationships between influences on behavior and decision making.
The literature from the disciplines of ecology (Dent et al.,1995), economics (Fairweather & Keating 1994; Gasson & Errington 1993; Gomez-Limon & Riesgo 2004; Ilbery 1982; Vandermersch 2006), psychology (Maybery, Crase & Gullifer 2005), social and health psychology (Beedell & Rehman 2000; Willock et al. 1999a; Willock et al. 1999b ), rural sociology (Taylor et al., 1998), sociology (Vanclay et al., 1998), and water management (Bjornlund 2002; Kuehne & Bjornlund 2006a, suggests that farmers’ management responses to any new policy instrument will not be solely influenced by profit maximizing. Instead farmers take into account “interwoven economic, environmental, social, and cultural goals and values” (Walter 1997, p. 66). They try to maximize their benefits, many of which are non-economic in nature (Kuehne & Bjornlund 2006a). Not surprisingly then, new policies that assume that farmers are motivated solely by profit-maximization can have unexpected and sometimes undesirable outcomes and impacts. 
The study by Maybery et al. (2005) found that three different values determine farmers’ response to policy instruments: economic, conservation and lifestyle.  They suggest that before introducing new instruments policy makers should understand these values and how they affect the decision making of farmers and therefore affect the final impact of the policy.  Bjornlund (2002) found that irrigators in Victoria (Australia) use water markets to achieve three different objectives depending on their position in the structural adjustment process.  Gomez-Limon and Riesgo (2004) found in Spain that even within homogeneous areas (in terms of soil, climate and other factors), farmers’ reactions to price changes led to great variability in their crop mix planning.  Kuehne and Bjornlund (2007a,b) found that irrigators in the Namoi Valley region of Australia planned to make different management decisions in response to new Water Sharing Plans depending on their perception of themselves as farmers, either as an investor or as a custodian of the land. Finally, Bjornlund et al. (2007) found that managers and board members of the 13 irrigation districts in Southern Alberta expect the irrigation sector to react differently to the proposed policy instruments in Alberta’s WFL Strategy depending on specific production, climatic and water supply conditions within their respective districts. 
This literature suggests that it is important to understand the nature of farming and the values and objectives of farmers within an area before introducing new policy instruments, in order to determine how farmers are likely to respond to such instruments.  In the Alberta context, the importance of this type of research was highlighted in two workshops to help develop a Water Research Strategy for Alberta.  During both workshops it was stressed that an important research priority should be studies into “human behavior and decision making with respect to water use” (Lougheed Keefe, 2005).
Data and Methods:

Irrigators’ likely management responses to the regulatory and economic instruments identified in part 2 will be elicited through a representative survey of 300 irrigators who represent different property sizes, cropping patterns and water use efficiencies. The questionnaire will, apart from the questions related to the regulatory and economic instruments, include sections that request property specific data such as irrigated and dry land areas, cropping patterns, input use, water use methods, and demographic data about the farm household such as age, educational background, farm income, and off-farm income, as well as a series of value statements. In addition the survey will include a set of questions in relation to public health issues. An identical set of questions will be included in the survey conducted in part 6 of this study. This will facilitate an analysis of the perception of water and public health issues across all major water user groups.

A random sampling frame will be identified with the help of irrigation district records. An initial letter will be sent to the sampling frame of 900 (three times the required number of completed interviews). In this letter we will explain the purpose of the study and when contact will be made.

The underlying value constructs among irrigators will be identified from the survey data using factor analysis, while cluster analysis will be used to group irrigators according to the values they hold. Cross tabulation and various forms of statistical tests will be used to estimate how irrigators’ management responses to new policies, economic and regulatory instruments (including Beneficial Management Practices), and the adoption of new innovations in irrigation management vary across groups.
Tasks:

3.1
Conduct in-depth interviews with irrigators to explore their values and attitudes.

3.2
Analyze the in-depth interviews using qualitative techniques. 
3.3
Write draft report on the findings from 3.3 with recommendations as to how these findings should influence parts 4 and 5, and discuss with Expert Panels and the Research Advisory Committee.

3.4
Design and test the telephone survey questionnaire.
3.5
Conduct telephone survey of 300 irrigators to gather data on production practices, adoption of improved irrigation techniques and management practices, likely responses to the identified economic and regulatory instruments, and land and water management practices. The survey will also include a set of value statements.

3.6
Enter the survey data into a database and identify the underlying value constructs among irrigators using factor analysis; group irrigators according to the values they hold, and identify how these groups (types) differ in their likely management responses to economic and regulatory instruments and land and water management practices identified in tasks 3.2 and 3.3. Identify the likely proportion of irrigators belonging to each group (type).

3.7
Considering the outcomes of 3.4 and 3.7, write final report

Part 4:  Construct and Validate Economic models
Background:

For decision making at all levels it is imperative to be able to accurately assess the economic impacts associated with achieving the changes and implementing the instruments discussed in parts one and two.  Policy makers need, with reasonable accuracy, to assess the regional economic impacts of proposed changes; water managers need to assess the financial impacts on the water authority of proposed operational changes; and individual irrigators need to know the potential impacts on their bottom line of adopting more efficient irrigation technology and management practices.  Decisions made by farmers on their use of water provide the opportunities for changes on water use throughout the region.  The development of economic systems models that simulate the production, market and environmental conditions in which primary producers operate can be used to predict the responses by irrigators of changes in regulations, economic incentives and legal structures.  
Objectives:
Analyze how different cropping practices, crop varieties and land and water management practices (under different soil conditions) affect farm incomes and total producer surplus in the Western Irrigation District.
Hypotheses:
Research in this part of the project will involve only the construction and validation of models, plus writing documents that describe all their elements.  The use of the models to test hypotheses will be in part 5.

Rationale:

Several studies done in other areas of the world have used optimization models to study water use and conservation.  Early studies on water allocation in California by Flinn and Guise (1970) and Vaux and Howitt (1984) found significant social benefits from allocating water to its highest value use.  Booker and Young (1991) used an improved version of the model by Vaux and Howitt to study the entire Colorado River basin and found major economic benefits from reallocating water between agricultural and municipal water uses.  Zilberman et al. (1997) showed that allocation doctrines like “first-in-time, first-in-right” result in the marginal cost of water for some users being essentially zero.  With such systems, profit-maximizing farmers tend to apply large amounts of water and invest little in more efficient irrigation technologies.  Optimization models of agricultural water use in other areas of the world have tested similar hypotheses. 

Producers incorporate information on all determinants of farm profitability, including expected prices of products and inputs, when making their operational and investment decisions.  These factors need to be included in models of firm behaviour.  Since primary producers operate under different soil and climatic conditions and have numerous investment and production alternatives, it is critical that substitution possibilities of water with other resources be modeled as accurately as possible.  Hexem and Heady (1978) estimated production functions for water use in the United States, relating yields to numerous explanatory variables, including water used, nitrogen applications, soil acidity, electrical conductivity, hydraulic conductivity, and evapo-transpiration.  UMA (1982) developed water production functions for crops in southern Alberta.  However, they did not explicitly consider the effects of differential soil type, location, year, fertilizer or other agronomic variables.  Kulshreshtha et al. (1991) estimated water production functions for several cereal and forage crops in Saskatchewan using farm-level survey data from irrigated areas in Saskatchewan.  Moore et al. (1992) estimated Cobb-Douglas and quadratic production functions for thirteen irrigated crops in the seventeen Western United States based on 1984 field survey data.  
There is an analytical challenge in moving upward from the farm level of analysis to the sub-basin level so as to identify aggregate impacts of changed water use on farms.  This requires the development or modification of an empirical model that can simulate water use quantitatively at the irrigation district level.  A considerable base of hydrologic data and models already exists for Southern Alberta.  These models’ physical representations provide an important platform upon which to describe economic behaviour and relationships.  The incorporation of economic data from the farm-level models will characterize the magnitudes of responses and adjustments that can be expected across groups of farms, and can help highlight specific types of policy proposals that might achieve these adjustments and reallocations. The principal research tool to address and integrate the large number of the valuation-related issues and opportunities is a mathematical programming model.  An optimization model will be developed and calibrated for the assessment of current and alternative water supplies and uses, focusing initially on the WID where the primary water uses are for irrigated crop production.  
Mathematical programming models may be used to optimize or to simulate alternative water allocations to test various “what if” scenarios and comparisons.  The current state of basin-wide water modeling by economists is illustrated by approaches such as Berger (2001), Chakravorty and Umetsu (2003), Matthews et al. (2001), Rosegrant et al. (2000), and by computational algorithms such as “DESERT” (Ivanov et al., 1995) and “Aquarius” (Diaz et al., 2000).  Recent models of water use and transfers at a larger “basin scale” for southern Alberta include Horbulyk and Lo (1998), Mahan et al. (2002), and Cutlac and Horbulyk (2004).  These more recent “basin scale” models are designed and calibrated at a very high level of aggregation or abstraction.  Although they are able to show uses of water across sectors of the economy and across sub-basins, for example, the existing models cannot depict or portray specific aspects of farm-level water use and adjustment.  
Data and Methods:

Mathematical systems level models will be developed at two levels of aggregation:  i) farm level optimizing models for representative farm types that encompass all the major commodities produced in each of the soil-climatic regions where irrigation is practiced in southern Alberta; and ii) district level programming models to allow testing of hypotheses at the irrigation district level.  Following construction, these models will be validated by comparing their predictions to recorded observations.  
Since primary producers operate under different soil and climatic conditions and have numerous investment and production alternatives, it is critical that substitution possibilities of water with other resources be modeled as accurately as possible.  To develop baseline analytical procedures for water use on irrigated farms in southern Alberta, we must develop water production functions for all major crops grown and then insert them into the farm level mathematical models.  Presently, suitable yield response functions are not available for irrigated crops in Alberta.  However, Alberta Agriculture and Rural Development currently is undertaking experiments that will enable us to establish more reliable yield response functions for irrigation water in Southern Alberta.  These and other production data will be gathered and analyzed in a crop growth model for suitability and then included in the economic models.  The regional and farm level systems models will incorporate data and functions that permit analyses of:  

· crop responsiveness to different levels of water application (on different soils, at different stages of plant growth, and in combination with alternative fertilization levels);
· costs and returns from alternative water conservation strategies;

· costs, returns, and optimal watering strategies of different types of irrigation systems;

· energy requirements of different irrigation systems;

· impacts on water quality, leaching, salinity and other externalities of various levels of water application;

· opportunities to improve farm profitability through enterprise shifting, sales of water rights, and other production and investment strategies. 

Many of the data required to make the economic models operational will be obtained in part one..  However, certain highly specific data are not available at this time, particularly data related to yield responses to varying levels of critical inputs such as water and fertilizer.  Also, there are insufficient data available on specific farm practices employed and their relationships to outputs.  We therefore need to conduct a number of in-depth interviews with farmers to obtain detailed information on input and output levels for each major cropping activity.  We intend to develop a panel of irrigators who can provide expert advice on an on-going basis and to participate in workshops to evaluate research outcomes.  We hope to assemble 25-30 farmers who will be selected to represent different farm sizes, production types, and levels of water use efficiency.
Tasks:

4.1
4.1
Conduct in-depth interviews with farmers to generate farm specific cost and yield data.
4.2
Write draft report on model structure and discuss with Expert Panels and Research Advisory Committee to validate farm specific cost and yield data.
4.3
Collect and analyze data via a crop growth model on crop responses to water application from Alberta Agriculture and Rural Development and scientists at Agriculture and Agri-Food Canada.
4.4
Write draft report on analysis of crop growth under different soil, weather and irrigation conditions and discuss with Expert Panels and Research Advisory Committee before writing final report.
4.5
Build farm level model that includes crop responses to alternative levels of critical inputs, including water (output from crop growth model).
4.6
Validate farm level model against observed data.
4.7
Write draft report describing model and results of validation tests and discuss with Expert Panels and Research Advisory Committee before writing final report.
4.8
Build district level economic model and validate against observed behavior.
4.9
Validate district level model against observed data.
4.10
Write draft report, discuss with Expert Panels and Research Advisory Committee before writing final report.

Part 5:  Socio-economic, environmental and human health impacts
Background:

This part applies the models developed in part 4 to the results coming out of parts 1-3 to establish the socio-economic, environmental and human health impacts of implementing the proposed changes under current production characteristics and considering farmers’ likely management responses to the introduction of such changes.
Objective:
Estimate the economic, social, environmental and public health impacts of
5.1 Implementing the  opportunities for delivery systems and on-farm water savings identified in parts 1 and 4;
5.2 Implementing the different operational rules of the head works identified in part 1;
5.3 Implementing the  opportunities for mutually beneficial urban(environmental)/irrigation water use trade-offs  as identified in part 1;
5.4 Implementing the regulatory and economic instruments identified in part 2;
5.5 Implementing the different cropping practices and land and water management practices (under different soil conditions) 
Hypotheses:

Several hypotheses will be tested, including,
1) Economic instruments will improve economic efficiency in the use of irrigation water.

2) Net farm incomes are increased by improved water management.

3) Total producer surplus in the Western Irrigation District is increased under various scenarios that include potential water transfers.

Rationale:

The validated economic systems models will be used to estimate farmer behaviour, including: i) the expected impacts of the introduction of various economic and regulatory instruments under different farm management scenarios; ii) the expected impacts of implementing selected operational changes to the water management and conveyance systems previously identified; and iii) the expected impacts of implementing various Beneficial Management Practices.
Data and Methods:

The farm-level economic model developed in part 4 will be run under various output and input price scenarios to estimate the socio-economic impacts at the farm level of introducing proposed economic and regulatory instruments, Beneficial Management Practices and system operation changes under various assumptions about farmer bahaviour, e.g., i) irrigators make profit maximizing decisions; and ii) irrigators make decisions according to the values that they hold as identified in part 3.  The farm-level economic systems model also will be run to estimate the socio-economic impacts at the farm level of implementing the opportunities for mutually beneficial urban/irrigation water use trade-offs in the context of the WID.

The district-level economic model developed in part 4 will be run under the same set of output and input price scenarios to estimate the socio-economic impacts at the district level of introducing proposed economic and regulatory instruments, Beneficial Management Practices and system operation changes.  This district-level economic model also will be applied to estimate the socio-economic impacts at the district level of implementing the opportunities for mutually beneficial urban/irrigation water use trade-offs in the context of the WID. 

The modified water demand management models and return flow and water quality models developed or modified in part 1 will be run to identify the environmental impacts.  Social and public health analysis of the results will be assessed. This part will also include the analysis of the public health related questions asked as part of both the two telephone surveys in parts 3 and 6. 
Tasks:
5.1 Run the farm level models under the conditions stated and analyze the results.  
5.2 Write draft report on farm level model results and discuss with Expert Panels and Research Advisory Committee.

5.3  Run the district level economic model under the conditions stated and analyze the results.

5.4 Write draft report on district model results and discuss with Expert Panels and Research Advisory Committee.

5.5 Assess the social, environmental and health implications of the results from the models.
5.6 Write final report.
Part 6:  Barriers to acceptance of water transfers 
Background:

Barriers to acceptance of mutually beneficial transfers from existing to new water users occur within both the buying and selling communities, including those who live in urban communities.  As demonstrated by the Balzac transfers, many irrigators were concerned about the long-term impacts of permanent sale of the district’s water rights. This reflects similar concerns and reluctance experienced in other jurisdictions, especially in the United States and Australia.  Many misconceptions exist within urban communities with regard to how farmers use land and water resources as well as their motives. There is also evidence of a lack of understanding of the distinction between what constitutes the natural environment, and what is man-made infrastructure constructed for the conveyance and storage of water. A review of the literature reveals very little research into rural and urban differences in perception when it comes to water resources management and the potential for mutually beneficial rural-to-urban water transfers. 
Objective: Identify urban and rural water users’ perceptions of the irrigation sector and how they perceive that reallocation of water out of irrigation to meet increased urban, industrial and environmental demand should be implemented; this will inform the design of social and economic marketing materials that communicate shared social and environmental values.

Hypotheses:

6.1
Non-irrigation water users’ perception of environmental flows and rural to urban water transfers varies depending on their demographic and socio-economic characteristics and the value that they hold towards the environment and Alberta’s farming cultural heritage.
6.2
Non-irrigation water users’ perception of environmental flow and rural to urban water transfers varies depending on the level of dependence of the farm sector for personal and community viability

Rationale:

Irrigation is a cultural as well as an economic and political system with irrigation communities having distinct views of themselves, their contribution to society, attitudes towards water and institutions they have created (National Research Council, 1996).  This is also true of urban communities.  While understanding cultural views of water is essential for the formation of a synergetic rather than antagonistic rural – urban foundation for developing solutions, few studies have explored this dimension of urban-farm conflict.  What evidence does exist reveals that opinions vary greatly depending on the water issue.  Some studies, for example, find that farm activity is viewed as responsible for water quality problems (Institute of Agriculture and Natural Resources, 2007).  Water for the purpose of food production, on the other hand, is viewed positively.  A significant number of participants in an Australian study selected agriculture for food as the highest priority for water allocation and “new urban growth” as the lowest (University of Queensland, 2007).  Solutions to today’s water problems cannot be based on a conventional framework but must incorporate contemporary society’s values, perceptions and attitudes concerning a myriad of water issues, irrigation being one of them.
Historically, most water trades in the United States have involved the transfer of significant volumes of water from agriculture to urban uses, or to industrial uses such as mining and power generation. These trades have caused serious concern about the long-term impacts on: i) community cohesion and culture (DuMars and Minnis, 1989; Mumme and Ingram, 1985, Nun and Ingram, 1988); ii) the future sustainability of local farming (Young andTaylor, 1990; Colby, 1988, Checchio and Colby, 1988); and iii) the environment (Ingram and Oggins, 1992). These early experiences have had a considerable influence on the perception of water trading when introduced in other jurisdictions such as in Australia and Alberta.

In Australia, most water transfers have been between agricultural users; this, however, has also been associated with considerable community concern. This concern is associated with export of water out of certain communities. The concern is two fold: i) the impact on farmers not selling. These impacts are associated with an anticipated increase in the cost of maintenance of the supply infrastructure per irrigated hectare as well as the spread of pests and weeds from abandoned farms; and ii), the impact on the wider local community as they fear the decline in economic activity caused by a reduction in irrigation activity resulting in declining populations, business closures and reductions in private and public services (Fenton, 2006; Edwards et al., 2008a, 2008b; Bjornlund, 2004). Permanent transfers of water rights therefore have been associated with significant and persistent opposition both among irrigators and within the communities dependent on the irrigation industry and have therefore been slow to emerge (Bjornlund, 2006). The debate over the need for increased environmental flow also has divided communities both within the agricultural sector and between this sector and the urban sector.  There is evidence that irrigators have divided views on the need for providing more water for the environment and their willingness to participate in providing such water. Research suggests that those who have invested most in efficient irrigation are least favorable towards the environment (Bjornlund; 2005). It also has been found that over time water users have been increasingly opposed to reduction in their access to water to provide more water for the environment, and the more pressure the environmental lobby groups asserts the more entrenched the opposition among irrigators becomes (Bjornlund, 2008). Tisdell and Ward (2003) did some work on identifying the differences in perception of water trading between farmer and community members, but only looking at community members within the local irrigation community and not in larger cities that were not influenced by the irrigation industry. They found that there was a significantly higher level of support for restricting trade for environmental, social and equity issues among the wider community than among irrigators. They concluded that “optimal market-based redistribution of water may not occur unless the social and cultural attitudes to trade are truly considered” (p.61)

Data and Methods:

This part of the project includes a representative survey of urban (both metropolitan and smaller urban communities within irrigation districts) and rural water users to provide a better understanding of how each community perceives water management issues, the need for water for the environment, public health concerns and the conditions under which rural to urban/environmental water transfers can take place.  This will identify barriers to new and innovative approaches to facilitate voluntary and mutually beneficial reallocations of water from irrigation and will inform the process of developing economic and social marketing tools. 
A random sampling frame will be identified by the help of telephone books and, for rural water users, the irrigation district records.  An initial letter will be sent to the sample that is three times the required number of completed interviews.  In this letter we will explain the purpose of the study and that we will be contacting them over a defined period of time.

Based on the responses, the underlying value constructs among water users will be identified using factor analysis while cluster analysis will be used to group respondents according to the values they hold.  Cross tabulation and various forms of statistical tests will be used to estimate how respondents’ values are influenced by their demographic and socio-economic characteristics and how their values influence their perception of water management issues, the need for water for the environment, and the need for rural to urban transfers and the conditions under which they should take place.
Tasks:

6.1
in-depth personal interviews with stakeholders from the three water user groups to elicit key issues to be taken into account when developing the survey instruments.
6.2
Transcription of interview and qualitative analysis.
6.3
Write report and discuss with Expert Panels and Research Advisory Committee.
6.4
Design and test the questionnaires to be used for the survey.
6.5
Conduct representative survey of 200 water users in a major city, 100 from a smaller urban centre in a rural area and 100 rural water users.
6.6
Enter survey results into data base.
6.7
Analyze survey data using techniques such as descriptive statistics, multivariate techniques, e.g., factor and cluster analyses, and binary and multinomial Logit Models.
6.8
Write draft report, discuss with Expert Panels and Research Advisory Committee before writing final report.
Part 7:  Social marketing tools
Background:

There is a growing divide in perceptions and interest between the urban and rural population. When it comes to environmental issues, debates over water and land management often occur between what has been termed the ‘greenies’ and the ‘brownies’, most of the former reflecting urban values while most of the latter reflecting rural values. Many ‘greenies’ have an entrenched belief that irrigators are simply greedy farmers who are misusing land and water resources and often just wasting water out of ignorance or greed. Many are of the opinion that to achieve desired environmental outcomes, society should simply reduce water supply to the irrigation industry or even close it down. On the other hand, many farmers are of the belief that they have a secure right to water, they have already done what they can to use their water as efficiently as possible, they have invested a lot of money in using that water in response to government policy, and they use it to provide higher yields of foodstuffs, a major service to the world. They do not find it reasonable that they have to give up water when people in the cities are wasting it on watering gardens, golf courses, and cleaning their driveways and cars. From this, as well as experience with the recent Balzac deal, it is apparent that there is a strong need to develop economic and social marketing materials to promote a better understanding of realities in the irrigation sector and to advance public awareness, commitment, and support for mutually beneficial water transfers.

Social marketing is the application of commercial marketing techniques to encourage socially useful behaviour. The social marketing technique is targeted to the individuals whose behaviour is desired to change (the target audience). Social marketers attempt to understand why members of the target audience do what they do, what benefits they pursue from their current behaviour, and what perceived barriers prevent them from adopting the desirable behaviour. Social marketing research aims to understand the attitudes, normative beliefs, and environmental factors that influence individuals’ intention to behave in the desired way.

Orientation toward target audience research also is reflected in other ways. Social marketers explore the demographic and psychographic characteristics of the target audience. Social marketers attempt to focus on a select group of individuals who display homogeneity in one or more criteria including outlook towards adoption of desirable behaviour. 

In this study, the target audience will be comprised of domestic and industrial water users from Calgary, environmentalists, and domestic and other water users from a rural township within an area that is dependent on irrigation and rural water users.

Objective:

Develop and test campaign ideas based on social marketing principles that will allow campaign managers to convince stakeholders of the benefit of transferring water rights from farmers to city governments for urban use.

Hypotheses:

1. Appeals that enhance benefits and reduce barriers would be more persuasive than benefits only or barrier only campaigns. 

2. Rational appeal would be more persuasive to the audience than emotional appeal.

3. Campaign messages endorsed by environmental experts would be more persuasive than their alternatives.

Rationale:

It was stated earlier that both groups (farmers who should be willing to transfer their water rights and urban residents who should be willing to accept the water rights transfer for their own use) often oppose the transfer of water rights for different reasons. Thus, campaigns are required that are tailored uniquely for each group. For the farmer community, it would be useful to include the following components in the campaign: a) appreciate their current behavior to efficiently use water for irrigation purposes, b) create awareness about the rational use of water by urban residents coupled with increased need for water in the urban areas due to increased population in urban Alberta. These two factors will justify the need for transfer of water rights, and finally c) highlight the benefits of water rights transfer to farmers, that are of both immediate and sustained nature. Unless the campaign targeting farmers includes all these components, farmers are unlikely to develop positive attitudes to water rights transfer.

Urban residents on the other hand are likely will respond positively only if the campaign addresses the following components: a) appreciate the fact that they are concerned about the environment, b) create awareness about the efficient use of water by farmers thus reducing the need for farmers to use less water and ensuring the audience that there will be minimal environmental impact, and c) create awareness about the increased population in urban Alberta and minimal environmental impact justifying the need for transfer of water rights.

Stakeholder management literature when applied in the social marketing context (Andreasen, 1995) argues that in order to overcome opposition by stakeholders, it is critical to highlight benefits and reduce barriers towards the concerned phenomenon. Rothschild (2002) has argued that social marketing effectively promotes behavior by highlighting its superiority in terms of benefits and costs to the current attitude and behaviour. Unless this equation is established, the audience would not be persuaded to change attitude and behaviour. The above discussion on essential components in each campaign attempts to enhance benefits and reduce barriers for each group. We thus expect that including a discussion on benefits and barriers will be more persuasive in changing behaviour than those campaigns that address only benefits or only barriers. Previous environmental campaigns have focused primarily on addressing the costs of poor environmental decisions but not highlighted the benefits. This part of the study will contribute to the social marketing literature while simultaneously providing practical tips for real life campaigns.

The elaboration likelihood model (Petty & Cacioppo, 1986; Petty & Wegener, 1999) from social psychology literature proposes that messages of relevance and interest evoke elaborate thought processes and thus consumers in such situations desire more information in campaigns. On the other hand, emotional appeals are more persuasive when topics are less relevant and of lesser interest. In the current context, our audiences are very interested in the topic of water rights transfer. They also find the topic relevant to their self-interest. As a result, rational discussion with facts and figures relating to individual material benefit and community environmental impact would be more persuasive than emotional one such as fear or humour.

Finally, communication scholars (Siemens,  et al.,2008, for example) have argued that messages are considered credible and persuasive when they are relayed by either likeable individuals or those in authority, depending on the context. In the current context, it would be logical to conclude that individuals of authority would be considered more relevant to endorse the opinion relayed in the campaign. 

Establishing credibility and believability is essential to achieve persuasion of argument. As a result, it could be hypothesized that endorsement of our appeal by an environmental expert would be considered more credible, and the campaign more persuasive than the information relayed without the endorsement or if endorsed by a non-environmental expert.

Data and Methods:

At the initial stages of this part, a literature review will be conducted on topics related to the target audiences, their perceptions, and previous social marketing campaigns. The literature as well as the knowledge and understanding gained from the preceding six parts of this project will provide an understanding of the benefits and barriers that the target audiences perceive towards rural to urban transfers. This will result in the development of a conceptual social marketing framework.  A series of nine focus groups will then be held with different water user groups, three in a major city (Calgary), three in smaller towns within an irrigation area and three with rural water users. These focus groups will brainstorm campaign ideas that could be useful to influence the groups at large. Based on this feedback, marketing materials will be developed to effectively communicate the need for these reallocations to both urban and rural users and convince them that they are based on shared social and economic values and are of mutual benefit. The effectiveness of this campaign material will be tested in an experimental study. Finally, a toolbox document will be produced. It will summarize lessons learned and discuss recommendations. Participants in focus groups and experiments will be recruited during the telephone and in-person interviews conducted under parts 1-6 (particularly parts 3 and 6)

Tasks:
7.1
Review the outcomes of parts 1-4 and 7 of this project.
7.2
Develop a conceptual marketing framework to promote mutually beneficial rural to urban transfers.
7.3
Write draft report on conceptual market framework and discuss with Expert Panels and Research Advisory Committee before writing final report.
7.4
Conduct focus groups to brainstorm campaign ideas with stakeholders.
7.5
Develop campaign material and conduct experimental study to test its effectiveness with stakeholders.
7.6
Write draft report and discuss with Expert Panels and Research Advisory Committee before writing final report.
Output

This research project will produce a wide array of output, including:

· A quantitative estimate of potential water savings within the irrigation sector both within the supply system as well as on-farm that potentially can be transferred to new users.

· A set of feasible economic and regulatory instruments that can assist in the process of achieving the identified water savings.

· Assessment tools to identify the values and attitudes of water users as well as manuals for their use and replication. These materials will: i) inform policy makers so that they can design policies and policy instruments that are more likely to achieve the anticipated outcomes; ii) allow the economic models to predict more realistic impacts; and iii) inform social marketing specialists to produce information and educational materials to more effectively promote the uptake of Beneficial Management Practices and new technologies as well as more effectively inform the public about the mutual benefits of proposed water transfers.
· Economic and demand management models and user manuals. These will allow policy makers to test specific options and allow more accurate predictions of the socioeconomic, environmental, and public health impacts of achieving the identified water savings and water transfers.

· A ‘tool box’ with ideas and suggestions on how to best market rural to urban water transfers.

The results from this research project will be communicated widely to policy makers, water managers, academia and the general public in a number of ways:
· Major findings will be communicated directly to key industry stakeholders through the Research Advisory Committee and the Expert Panels.

· Stakeholder reports and policy briefs will be developed to communicate findings in both detailed and summary formats.

· Outreach activities including the establishment of a web page, periodic newsletters, and town hall meetings will make access to project results widely available to the public.

· Papers presented at conferences, journal articles published nationally and internationally for academic and professional audiences, and policy briefs distributed widely. These papers will inform policy makers and future academic research.
Research Team

Henning Bjornlund, co-leader 

Dr. Bjornlund is a Canada Research Chair in water and the economy at the University of Lethbridge. He has his PhD in Business and Management from the University of South Australia. His thesis research was the first quantitative analysis of the socio-economic impact of water markets in Australia. Dr. Bjornlund has been involved in water policy research since 1992. His research in Australia has for the last 13 years been consistently funded by National Competitive research grants from the Australian Research Council (ARC), Land and Water Australia and Rural Industries Research and Development Corporation (RIRDC). Since 2005 he has been involved with two projects funded by the Alberta Ingenuity Centre for Water Research.  In 2006 he was the principal applicant on a successful SSHRC grant assessed by the interdisciplinary panel.  This project draws on the disciplines of economics, agricultural economics, human geography and management.  He is currently a key researcher on two Canadian Water Network projects: one concentrating on governance for source water protection and one on economic efficiency. Dr. Bjornlund’s latest project,  funded by the Australian Research Council as well as his current project, funded by RIRDC, is in close collaboration with a leading professor in rural and community sociology Professor Brian Cheers from University of South Australia. Dr. Bjornlund is recognized as an international expert on water markets and the use of economic instruments  as evidenced by his recent invitation to present a key paper at the Water Tribunal at the World Expo in Zaragoza with the main theme “Water Markets in Integrated Water Resources Management’.  As a member of the International Technical Advisory Committee of the Sustainable Irrigation conference series, he also invited ten international speakers under a special theme ‘Sustainable Irrigation – the role of economic instruments’ at the 2008 Sustainable Irrigation Conference in Alicante, Spain.
Dr. Bjornlund has published his work widely both in the form of refereed journal articles and conference papers, industry reports as well as a series of invited presentations around the world. He has 90 refereed journal articles, book chapters and conferences papers as well as some 112 non-refereed conference papers, articles, presentations and industry reports.
Kurt Klein, co-leader
Dr. Klein is Professor of Agricultural Economics at the University of Lethbridge.  Recently, Professor Klein was leader of a national network on socio-economics of bio-products, funded jointly by SSHRC and BIOCAP-Canada.  He was Principle Investigator on two social science projects funded by the Alberta Ingenuity Centre for Water Research – a forerunner of the Alberta Water Research Institute.   Dr. Klein has led a number of research projects on policy and technological research in agriculture for more than 25 years and has published the results in a wide variety of books, professional journals and research reports.  He has extensive experience in the development and use of agricultural economics systems models; in particular, he helped to develop the Canadian Regional Agricultural Model (CRAM) in the 1980s, a model that continues to be used extensively by policy economists at Agriculture and Agri-Food Canada.  In recent years, Dr. Klein has presented papers around the world on the impacts of bio-fuels, water use, globalization, and life sciences on Canadian agriculture.  He is widely regarded as an interdisciplinary economist, having worked closely with other agricultural scientists on numerous projects.  He was made a Fellow of the Canadian Agricultural Economics Society in 2000.  Twice he won awards for best published paper in the Canadian Journal of Agricultural Economics and once he won honourable mention.  He has been presented with several other awards for his research accomplishments.  Professor Klein’s biography has appeared in Canadian Who’s Who since 1986.  He has extensive international experience, having taught and/or conducted research in Japan, China, Viet Nam, Philippines, India, Germany, Netherlands, Denmark, Mexico, and the United States.   

Project Researchers from University of Lethbridge
Dr. Danny Le Roy is an Associate Professor of Agricultural Economics at the University of Lethbridge.  He holds a PhD from University of Guelph.  His primary expertise is in the area of mathematical programming models and resource allocation.   He will be leading part four and actively involved in part five building and applying the economic models. He will also play an important role in part one. 

Professor Le Roy has served as an executive member of the Canadian Agricultural Economics Society, the Alberta Agricultural Economics Association and the Tiffin Conference Organizing Committee.  He has published in and reviewed several papers for the Canadian Journal of Agricultural Economics, Current Agriculture, Food and Research Issues, Canadian Public Policy and the Western Economic Forum.  He has been nominated twice for the Distinguished Teaching Award at the University of Lethbridge, and in 2004 and 2008, he received the Agricultural Students Association Distinguished Teaching Award.  
Dr. Sameer Deshpande is an Associate Professor of Marketing in the Centre for Socially Responsible Marketing at the University of Lethbridge.  He earned his Ph.D. from the University of Wisconsin-Madison. His research expertise is mainly in the area of applying social marketing thought to a variety of public health issues. Sameer will be leading part eight of the project
Dr. Ruth Grant-Kalischuk is a Registered Nurse and an Associate Professor of Nursing in the School of Health Sciences at the University of Lethbridge. Dr. Grant Kalischuk possesses public health expertise in terms of theory, practice, and research. She will work with the research team in parts six and seven
Project researchers from Agriculture and Agri-Food  Canada:

Dr. Surya Acharya is recognized as a leading scientist in Canada for his work on traditional and non-traditional forage crops. He is a Senior Research Scientist with Agriculture and Agri-Food Canada and is the National Leader for the Forage Breeding Study. He has developed and commercialized three high yielding disease resistant alfalfa cultivars, two high yielding cicer milkvetch cultivars and four orchardgrass cultivars. Dr. Acharya has developed and commercialized the first North American perennial cereal rye (PC rye) cultivar ACE-1 and the first forage fenugreek cultivar Tristar for western Canada. He was also instrumental in the development of nine native Alberta grass cultivars, presently used for reclamation and revegetation of high elevation disturbances.
Dr. Acharya collaborates internationally with human and animal nutritionists and makes sure his cultivars have improved nutritional quality along with high yield. He has also collaborated with researchers of other disciplines such as water researchers, plant pathologists, entomologists and weed scientists. His work has earned him National and International awards, positions in Scientific Societies, invitations to make presentations at International and National conferences and Editorial Boards of three International Journals.  The extent of Dr. Acharya’s research has been captured in a total of 92 scientific manuscripts, 2 books, 5 book chapters, 10 review articles and over 200 other publications.

 SEQ CHAPTER \h \r 1Dr. Elwin G. Smith is Research Scientist (Bioeconomist), Agriculture and Agri-Food Canada (AAFC), located at Lethbridge. His research focuses on farm-level economic analyses of alternative technologies being tested in field studies. His analyses determine the economic benefits, costs, and risk associated with new technologies. The biology of the system is incorporated into the economic model. Most applications are soil and field cropping systems. Some recent work has included integrated canola management systems, biological control of an invasive weed, impacts of long-term cropping systems, and livestock manure application. He also utilizes and maintains some farm-level simulation models that include detailed biological relationships. Dr. Smith has published his research findings in agricultural economics and agronomic journals, most studies have been interdisciplinary. He currently is the Principal Investigator for a study of long-term crop rotations within AAFC. He is Adjunct Professor at the University of Lethbridge and McGill University, and co-editor of the Canadian Journal of Agricultural Economics. 

Project Researcher from Alberta Agriculture and Rural Development

Mr. Bob Riewe is an irrigation modeling specialist who has been heavily involved in the development of the water management and financial models that were developed recently by Alberta Agriculture and Rural Development.  He will be involved in parts one, two, five and six of the research project and will assist in assessing the suitability of existing models and making modifications to these models where necessary.  He also will collaborate with the other researchers in the economic modeling components by providing financial data as available in existing models.

Mr. Rod Bennet has been involved in Alberta Agriculture and Rural Development’s crop response experiments over the last three years and will continue that work for the duration of this project. These data will be available to produce crop response functions for the economic models developed in part 5. This is an important element in evaluating optimal water use on the farm.

Dr. Shelley Woods is a soil and water research scientist. She has PhD in soil science from the University of Saskatchewan. Her current area of research is water use and water use efficiency of cereal and oilseed crops grown under irrigation in southern Alberta. Dr. Wood will be involved in the crop and irrigation experiments in parts two together with Dr. Acharya and will also provide an important contribution to part 1.
Mr. Ted Harms is a soil and water specialist, he is currently conducting research in the areas of evapotranspiration methods, irrigation water use efficiency, efficiency of irrigation methods and pivot control technology and crop water use determination for various crops grown under irrigation. He is also involved in calibration, validation and promotion of irrigation management computer models and assessment of available soil moisture monitoring equipment.  Mr. Harms will be involved both in parts one two with Dr. Acharya.
[image: image1.emf]
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